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Background: In patients with repaired tetralogy of Fallot (rTOF) and pulmonary regurgitation, right ventricular (RV) end-diastolic volumes, indexed 
for body surface area (RVEDVi) are important for decision making about pulmonary valve replacement. Cardiac magnetic resonance imaging (MRI) 
has evolved as the reference standard for RV volumetrics but its routine use is time consuming and expensive. Qualitative assessment of RV volumes 
on two-dimensional echocardiography (2DE) is unreliable and an accepted quantitative 2DE method is lacking.
Methods: We identified 101 consecutive patients with rTOF, who underwent MRI and 2DE within 5 months. 2DE measurements of the RV long, short 
and oblique dimension were obtained and correlated with RVEDVi derived from MRI. Severe RV dilatation was defined as RVEDVi ≥ 170ml/m2 on 
MRI. In a random sample of 80 patients, a model to predict RV volumes was created and this model was tested in a validation group of 21 patients.
Results: Of all 2DE parameters, RV end-diastolic area derived from tracing on apical 4 chamber view (Area-D), correlated best with RVEDVi on 
MRI (r2 = 0.61) with improvement of correlation when Area-D was normalized for body surface area (r2 = 0.73). Incorporation of measurements of 
RV outflow tract and RV area on short axis views improved correlation only modestly (r2 = 0.78 and r2 = 0.8 respectively). Using a cutoff for Area-D 
of 20cm2/m2 detected severe RV-dilatation with a sensitivity of 93% and a specificity of 74%. The Kappa coefficient for comparison of severe RV 
dilatation on MRI and Area-D > 20cm2/m2 was 0.627 (p<0.0001). ROC characteristics of Area D measurement demonstrated an AUC of 0.84. When 
the model was tested in the validation group, the resultant model [derived RVEDVi = 6 + (Area-D) x 7.4] predicted RVEDVi from MRI within 15% 
accuracy in 75% of cases (range 0-27%). With a cutoff of 20cm2/m2 for severe dilatation, sensitivity was maintained at 90%.
Conclusion: In patients with rTOF measurement of Area-D normalized for body surface area allows accurate quantitative estimation of MRI RV 
end-diastolic volumes. Routine measurement may provide a robust alternative to MRI for the assessment of RV size with high sensitivity for severe RV 
dilatation.
